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GRAPHICS DISCLAIMER
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SOVIET AVIATION TECHNOLOGY'S STATE OF THE ART SU-27 FIGHTER

Gong Fei

e SU-27 fighler makes wse of avioaics equipment represeantiog
the nighest current level of 3Sovieh hLechnology and is esbimated to be
comparable in its overall capabilities to bthird generaiion U.S.
Fighters. What is attracting peoples' interest is whether or not the
SU-27 is able to undertnke long range inberceptor missions or has been

created as a medium-type fighter for loading aboard aircraft carriers. <

GENERAL EXPLANATLON ORF DEVELOPHMENT

In 1977, U.3. reconnaissance satellites discovered, in Laminskaya
in the 3oviet Union, that that government waw in the process of test
producing three new types of fighters. The wesbern nabions naned
these respectively the Ram-J, Ram-=X, #nd Ram=L. The aircraft
designated the Ram-K was none obther than the current SU-27. Soune
peopl: believe Lhal ils brue gzaerationsal designation is MiG-31. It
was designed by the Mixoyan Design Institute. 0n Lhe basis of its
fuselage configuration, it is estimated that it is a new type of swept
wing Cighber similar in Lype to the 7.3, %14 (Tomcal). At present,
it i3 estimated that its basic property specifications are: overall
bakeofll weighl of approxiaately 27 tons; lengbth of 20 meters; wing
sproad of 1205 mebers; o maxinum Tevel flighl spzed st s2a level of
Mach 1.1; =and, 2 combat weight Lo thrust ratio of 1.3. It is equiped
with on2 aerinl cannon and six AA-

-9 nir-to-air missiles. Its advanced elechronies equipment has .
"Jown-look-down~-firing" capability. Its Tire conbrol radar has o side

sweep, side tracking capability with o search distance of waore than

—

10 km and a tracking disbance of approximabely 30 km. At the

;o bime, we oare sEill prosenling Lhe conceptual diagram for Lhe

In 1932, the western countries realized that this type of
aircralt was certainly not designzd by Lne mikoyan Design Institute,

but, was instead designel by the Sukhoil Design Institule, and its

designation was changed to SU-27. The NATO countries selected for it
the name Flanker.




At the end of 1933, mayqzines in counbries such as the T.3.
repentedly publishned imagined blueprinbts for it and estiuates ot its
capabilities. The 3U=27 is cvaluabed :us having two engines cach of
which has aa lmpressed force Lhrust of approxiwately 135 tons. The
alrcralt thrust to weight ratio is 1.2, and ibs total takeofT weight
is oapproximately 23.3 btons.  The maxinmam flight speed For this
direrall is Mach 2.3-2.4 wibh san insbanbancous angular velociby of
turn of 23 degrees per second. It can withstand overloading of
T=07, =“nd ihks3 wcc2Neration zapabilitiog are 20% higher than those of
the> MiG-2%3. 1In 1925 geveral pablicabions prescented anbellibe
phobtosgsraphy of the SU-27.

On Mew Yaoop's Bve 1935, Tovial Lelavigion broadeash o shord
report relating to the 3U-27. It explained thal this aircrafb wonld
oo e oor slrzady was in szrevice. Probobype tests on Lhe 3U-27
bagsan Lo b2 carrcied oubt in 1977, and producbion began around the
nariod 1230-31. It wenb into formal service in 1936. The process
Feon probobype beshing bo serviece uase required approximately ten years
Lime.  Comparing this Lo compnrable aircralt in the U.S., such #s the
F=15 and ¥-14, the period required by ULhe U.3. wus sowewnat longer.
This T oxplainad by bkhe Tacl Ghal Lhe process of test production of
Lhe .50 airerall was celabively difficull. Western people sstimate
Ehat the reason why the SU-27 was delayed in ibs being deployed in
uni ks owas due to Lhe problam: amsocialod wilh the el-chronios
cguipaant loaded saboard bhe aicceall.  These came during the s:uae
pariodl of Lide san quibe Targe modifications were also being mude o

bne d2:3ign plans (including the =merodynsnic form and so on.)

AVALYSIES OF SPECIAL CHARACTERISTICS

Accordiag to bLhe shorl news reporl which was carried on Sovieb
Eelzvigion concerning Lthe SU-27 swirceafl, 6 i possible Lo estimnte
Lhat, ih ey bhe characterishics below.

The 3U=27 is = type of single senl, Lwo englne inberceptor and
air superiority fighter. Ibs din2nsions «and weight are juite close Lo
those of the F-15 alircraft. Its waximun £light speed s approxiwaiely
Mach 2.%3-2.4. Its operabional radias is approxinately 1500 km. The
wings of the aircraft use a planar Delbt:a conliguraliion in 4 single top
aonnted wing., Howaver, in the early phases of test production, it was

Toeeided bo 2nploy aag oltea Hack gyeph design.  The main airera[L wing




extension is 14.5 meters wibth the forward wing edge ungle of back
swarp being approximately 49 degrees. The wings of the aircraflt have
wlmost no high 2fficiency sysleas for adding lift. The wings on both
sides each have Lwo top mounbed vertical stabiliser fins. The muss
produced model of bthe SU-27 wircealt chose to eliminalbe these Cins.

The 3U0-27 makes use of a twin Gail fin design wilh = vectiical
L il shabilizer aren which ts relalively large.  The posibion ab which
bhey are inshalled is belween the main wing of bhe ailrcraft and bhe
cznbeally posikbioned horizonbal shbabilizers. The vertical sbabilizor:s
wre posihionzd leaning sLightly Corward. Tt is estimated that this
Lyp= ol arrangensnt ig used with a2 view Lo the regulation of the
surfac= area.  The wing of the ailrcralbt has no @uxiliary conbleol
mrfaces,  TE is Lokally Fron bhe wmovaements of Lhe horizonbal
stabilizing wilerons that roll, pitch and yaw are controlled. The
rool sections of the front edges of the main wing have a sechion
2Ahending Torvard to consbibub=2 bthe Tronl edge of the fuselage. In
the prolobtype #nircralt of the SU-27 the vertical stabilizers were
positionel right jn the cenber of the flow covers of bthe engines. In
the production model, Lhe verhical stabilizers w:re noved toward the
oubLer edges of Lhe flow conbrol covers.

The cockpit of bthe 3U-27 makes use of 2 bubble-type, one piece
struacture ng the cockpih cover. The windshield s also o one plece
stracture with no supporbing framework. This bype of arrangewnent has
very crently tamproved the visibility of the pilob. The 2jechion seand
uses o rearyacd stant ol approximately 25 degrees. This improves the
pilots ability ho wibthsband high lovels of overloading.

The 311-27 i3 equiped with two low €function path ratio turbo-fan
engines. This type of engins may possibly be a developunent type of
the P-29 turbojet engine (used abourd bthe MiF-25). [t wmay 1lso be o
newly manufactured one. The bthreust of one e2ngine is around the 13 ton
level. The air intake is a square, btwo-dimensional gas intake path.
Moreover, iL is equiped with slanting panals which are capable of
adjusting the nir inkake. The gap between the convergs=nce and
This is advantageous Lo the

dispz2rsion hnbes is relatively large.




reduction of lower section drag in a craise conliguration. Inside the
compartments supended in the bobtom corners of air Intake paths, it is
possible to 1load iafru-red tracking equipwent. The forward landing
gear of the aiccraft pulls up to the rear. Moreover, it is equipped
with an anti-FOD proteciion sysbem in ordar Lo prevent Lhz low
positioned air intake from being damaged by the taking in of objects

Crom the outbtside. 3ingle wheel type aain landing gear are taken
up into a2 wheel compariment on thae ouker edg: of the 2ngine

compartment of the aircraft. The upper compartment door of the
landing ge+wr comparbment has i concurrent function a3 a spaoed
reduction panel.

According to =2stimates, in o configuration in which both engines
are ab Tall thrust, the thrust to weight ratio of the SU-27 wibthout
any oubsitde albachmenbs is 1.5, In an aerial combat configuration in
which the fuel ingide the aircrafl has been reduced by half, the
nrash Lo weight rabio reaches higher thin 1.5, This is one of the
nighest thrust to weighl rablos among wireraflt in use at the present
Fima.  The sarface areen of bhe gings of Bhis alrerall s relabively
large (52.5 sqQuAare meters). The wing loading is relatively small
(roughly equivalent to thal of the FP-15). In addition, the thrust to
weight rabio off the aircreaflb 5 Tacge. Moreover, bthe adoption for wse
of nn advanced aerodynanmic design consequenily produces excellent
azrodynamic propertbies The table below sels oulb = comparison of the
3U0-27, the F-15, aal the P-13. One can see froa this bable bhab the
aerodymaaic properbies of the Soviel fighter are, in general, roughly
equivalent bo bLhose ol bhird generation U.3 fighters.

The armament of Lhe SU-27 is aerial cannon and air Lo 4ir
missiles. In Lhe original prototype of the SU 27, thure were ao
aerisl cannon specified. However, in the production model, il i3
possible Lo indicate that they have them. The SU-27 can carry 6 (some
say 3) air Lo air missiles. Two infrared guided close range "hand to
hand combat" missiles are capable of heing mounted on the wing tips
(the 37-27 produchion modal altered the wing tips in order to make it
more convenient to load missile firing racks.) Besides this, there
2t 4 newly test produced AA-10 medium range radar guided aie Lo air

~

missiles. Ik i3 estimated that this s similar Lo (e 7.3, "Advanced




A Conewplu-1 Tllustration of the SU-27 as Presented by the U.3.
Nefonss Doparbaenb. Fightze Arn:d With 4 AA-10 Air fo Air Missiles

A Taroo Plans View of the 3U-27




Su-27 F-15C F-16A

xm o0 / 45 13.08 12,32
mx () 4 2.0 .19.43 17.07
TR (%) 52.50 56.48 37.16
powen 4 26,000 21,680 14,520
o am & : o
mmalmﬁ)é .
wom 7 20,000 19,620 16,240
ax ¥ 29,000 30,845 25,400
e 4 7,000 6,100 ° 4,926
RES(SR/RD (0 ‘ :
ax 1 ) 552 546 684
mon 1R T381 M7 4y
Tm /3 M 2203 A
nmx /M TN
s /5 . 09 . 07 . 08
wors /£ 1.3 1. 089
== ;7 < 158 131 1.05
BARITA® /& M2.3~2.4 M2.5 M2.0
HIR(K) /9 . 20,000 19,500 15,250

fEMEE(2B) 20 . 1,50 1,900 1,020

Comparison of Characteristics Between aJ-27, ®-15C, and FP-13A 1. Wing
3pread {meters) 2. Plane Length (meters) 3. Main Wing Surface Area
(square wmebors) 4. Bngine Thrust 5. (impressed thrust; kilograms)

6. Overall Alrerafh Weight (kilograms) 7. Withoub Ouiside Attachments
3. Maximum 9. Amount of Fuel Inside Alrcralt 10. Wing Loading
{xilograns per e meber) 11, Maximum 12. Without Outside
Attachments 13. Aerial Cowbal, 14. Thrust Lo Weight Ratio 15.
Minimaa 16, o Oubkside ALbtachn=nbs 17. Aerial Combat 183. Maximum

TLight 3p2ed 19. C2iling (meters) 20. Operational Radius (kilometers)

Medium Range Air Lo Ale Misosile".o 1L has o oo capabllity such Lhat
there i3 no need Lo conbrol bLhe wmissile alber lasunch. The AA-10
nigsile has 2 half covered forw and is mounted in concave troughs
between the Lwo engines. This s similar o the way in which nissiles
gre nung from the F-14 aircraft. When carrying oubl ground abtack

missions, the maximun missile carrying capability of the 3SU-27 is

approxinately 5900 kilograns.




" The avionies equipment carried on the S3U-27 aircraft is
recognized by western coutrics as being worthy of note. In the past,
it has been genarally recognized bhab Lhe 2lachronics technology of
the Soviet Union was 5-10 years behind that of the U.S. But, the
appearance of bthe 3U-27 makes it plain that this type of gap has
Already been greatly shortened.  Cerbaia people ovian believe that the
giap has already disappeared. The fire conbrol radar of the SU-27
makes use of a pulse balance Doppler systen. It is estluated that its
maxlinw search cange 1s approximately 200 kw and that its tracking
cange i3 aproximately 100 km. IL can eliminate random ground wave
interfzerence and possesses a "down look down shoobt" capability.
Moreover, it possenses side sweep side bracking capabilities o well
a3 the ability Lo handle numerous havgob s, Als0, an airerall which is
equipped with this hype of malliple funclion radar nd Tiee conbrol
sysbem only requices one pilolh (o coanbtrol it. This is another reason
For saying Lhal 0L hews o wdvianeadl nabaeas To swaveige AL s, the
Torm of its radar operabions and the level of iLts Lechnology are
geazrally similar Lo bthe AWG=9 wsed on Lhe U.S. F-14 aiccrallb, Lo the
APG~573 used on bhe P=15 airccralt, anl bhe APG-65 radar used on Lhe
F~13 aircrafi. Ibts structure can be easily compared to a miniaturized
APG~55. Ther: urce those who say Lhalb b makes use of fechnology bthet
comms Trom the Wesb, In terwms of ibs conbtrol system, it is eshinated
Ehat Lhe SU=27 makes use of a digital btype electrical transmission

coabrol 33743 ke

ALB3L0WHS

The 3U-27 i3 capable of being uscd Lo undertake tne execublion of
air defense interceptor miszions in the plsce of such aircrafl as the
3U=15 medium range interc2pbor and bhe TT-23 long range inberzzpbor
2icer2fb in order o bake care of the U.S. B-1B and B-52 boabers as
well as the craise migsiles carried aboard these btwo Lypes of

.

aircraft,  Lccording

bo reporta, ol Lhe aaval avingion Heses of bhe




. Baltic Fleeb, Lhis type of aircralt has nlso appeared. Becuause
Hf thi, L i esbimated Lhal the 65,000 ton class of nuclear powered

N - Sirerall careiars gibhoa 300 mebee long Tlight deck, which the Soviet
YU
%Q; Tnion is currently in the process of building, are designed bto be
(S . . s . . . . . N

~gr aquiped with this type of aircralt, If this is, in factl, the case,
’t{l‘ . . . ' ~ . ~ . . ‘e

i Lhen, 16 18 cerlbainly = Lype of airceall Lo pit against the U.5. F-14
- and =13, From bthe flight charcacteristics introduced above, and

;"!\

G Tooking =atbt the situwabtion from the polat of view of the Tire conbrol
D system and other equipment loaded aboard Lhe airceraft, this plane has
N

= rod aniyely aheoans gariat combal, capabhilibies ThL is capable of being
. A3l i oaie defense oparalions, and 1L i also cnpable of seizing
?:'::‘ . . . . . »e .
vy superiority and carrying oub escort wissions Moreover, 1t has
L
:ﬁ_'g‘; Jefinibe groand whibacic capabilihi as, Althougsh the ecaage of bhne 3IT
'.b" R [ 1 -~ ) .

53‘ mush be larger Hhan bhnt of the SU-15, when one considers the vast

_ populaiioa of bthe Joviet Union and bhe Lengbh of (63 aabtional
{‘ly:‘
:;.t boundarics, Lhe nsing of bhe 30-27 bo carey ouh long range inbercept
y . .
:@§ nigions i delinilboly inappropriabo,
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